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ABSTRACT 



Disclosed are ophthalmio conapodtions contoining vitamin 
E tocopheryl derivatives which are comfDitablc and non- 
irritating- In addition, these vitamio E tocopheryl derivatives 
fiignificanQy increase Ihc aqueous fiolubitity of certain 
poody ^uble ophthahnic agents. 

9 aaimsi No Drawings 
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DEBIVAIW^IN OI^^^ ^^y^^ 3,102,078 d^iibc, the use of these deriva- 

iyumniaixiviio ^^^^ ^ solubilizc nArarally-occtimfig wator-iiifiolubk 

_ . , • - , -«r*-,r^v. «f < vimmins, such as vitamins A, D and E. The use of these 

This application is a conimuatWD-in-part aPP^^^i^n of s ^ ^j^vatives to enhance the absoipiioa of viumin 

applicalion Set No. OS;240,057 filed May 6. now ^ cyclosporin have also been reporlcd. See, for 

Bbandotied. Bxaraple, Sokol, R- J. et al., "Improvement of Cyclosporin 

BACKGROUND OF TOE INVfiNTION Absorpiioa in Children after Uver '^^^^^l^f^r^J 

, -A Means of Water-soluble Vitamm E, ifttf Lancet » 

The present invcmion relates generally to ophthalmic " 338:212-215 (1991), and Argao, E. A. et al., "d-a- 

compositions. In particular, the present invention rdaica to Tbcpphctyl Polyethylene Glycol-1000 Suodnale Enhances 

the use of certain viteznin B tocopberyl derivatives to ^ Absorption of Vitaaun D in Chtonic Cholestatic liver 

provide comfbnablfi, non-itritaiing ophthalmic cotnposi- Disease of Infancy rod Childhood," P6MatHc Res,, 31(2) 

Hons. In addition, the present invention rolalcs 10 the use of :146-150 (1992). 

these vkamin E locopheryl derivatives to increase the solu- ^ vitamin E looopheryl derivatives uscfgl in the com- 
biKty of poorly soluble opbthahuic agents in aqueous com- posiiions of the present invention are Wghly water-soluble 
positions. For purposes of the present spccificaiion, ihe poiyoxyalkylenc glycol eaiefsofvitBrninEtocophcryl esters 
vitamin Etocophcryl derivatives useful in theprc&cnt mven- ^ dicarboKylic add Rqitescntativc esters of this type 
don shall be refcrretl to as "vitamin E uicophciyl denva- hidude the polyoxyelhylene ^ycol esters of vitamin E 
tivcs** or "vitamin E dcrivadves" or 'TPGS." locopheryl csiets of a dicaiboxylk add wherein the poly- 
Stinging and burning sensations, a5 well as general oxyethylcnc glycol moiety of the estei (sometimes merely 
disoonircifl, are often aswodaisd with the topical ophthalmic referred to as the polyo;cyethylenc glycol moiety of the 
application of certain types of ophthalmic agpnts. It is 6ster) has a inolecukr weight in the range £iom about 600 lo 
believed that such ocular disccmfon is due to the presence ^ ^i^^^^ pwfcrably in the range from about 600 to about 
of certain functional growps iu these agents. Examples of 1500 g^ch esters and methods for their preparation are 
such agents which produce ocular discomfort include, but disdosied in U^. Pal. No: 2,680,749 (Cawley et al,)- The 
are not limited to:p-blockci5 such as betaxolol; prosiaglan- ^^^^ preferred ester is the a-tocophcry) polyoxyothylene 
dins and prostaglandin derivatives; muscarinics such as glycol (1000) succinate, a polyoxyethylcnc glycol ester of 
pilocarpine; a-^vdnjoergics such as epinephrine, donidine ^ a-tocopheryl succinate wherein die polyoxyeihylene glycol 
and apraclooidine; cholinergics such as carbacbol; and non- njoieiy of the molecule has an average molecular weight of 
steroidal atid-inflamraaiory drugs ("KSAIDs'O such as , ^i^ui iqOO. 

diclofenac and suprofen. In general, one or more vitamin E derivatives are used in 

There have been a number of attempts to formulate compositions of the present invendon in an amount less 

topical ophthaUnic composidons to reduce the inherent ^^^n about 30 percent by weight (wt %), If the vitamin E 

discomfort associated with these ophthalmic agents. Such derivatives are used as solubilizing agents, it is preferred to 

attempts include those described in U.S. Pat, No. 4,559,343 ^se an amount between about 01 and about 20 wi most 

(Han et al.), U.S. Pat No. 4,911.920 (Jani et al.), U.S. Pal. preferably between about 0.1 and about 5 wt %. When the 

No- 5,093,126 (J&ni et al.), and U.S. Pat No. 5,212,162 vitamin B derivatives arc used to enhance oonifoftj it is 

(Missel et al.). Han ct .h1. describe the addition of xanthine ^ preferred to use an amount between about 0.1 and about 20 

derivatives, such as caffeine, to decrease the stil^ging asso- ^ %^ jnost preferably bclween about 0.5 and about 10 wt 

dated with topical ocular application of NSAIDs. The two Suitable ophthalmic agents which may tw induded in the 

Jani et al. references teach the addition of certain ion- compositions of the present invention and administered via 

exchange rosins to compositions of p-blockers to increase method of the present invention include, but are not 

comfort and to provide sustained release. Missel etal. teach ^ nailed to, the raccniic and enantiomeric forms and oph- 

fiombinadons of goUing polysaccharides tod finely-divided thalmically acceptable salts and esters of following types of 

drug carrier substrates ("DCS"), which provide comfbrUble compounds: 

and sustained release ophthalmic composidons. glaucoma agents, such as: p-blockers (e.g., betaxolol. 

In addition, U.S. Pat. No. 4,960,799 (Nagy), diadoses timolol, and carleolol); a-^igomslS (e^g., apiadoniaine 
storage stable aqueous ophthahnic cotnpositions containing 50 and related 2n»ubatituted amino imidazolines); carbonic 

didofen&c and/or its phjurmaccutically acceptable salts. The anbydrase inhibitors; dopamine agonists and antagonists; 

Nagy compositions tnchide EDTA and a solubilizcr such as miodc cholinergics (e,g., pilocarpine and caibacboQ; 

ethoxylaied c aster oil, prostaglandins and prostaglandin derivatives; ACE inhitri- 

cTTiwKvrAPV APTOTT^IVF^^^o^^ ^^^^ ('=-6-» el^cocorlicoids and angiostatic 

SUMMARY OF THE INVENTION steroids); and calcium diaonel Mockery 

It has now been unexpectedly discoveired that die addition auu^hypcrtensives; 

of certain vitamin E tocopheiyl derivatives to ophthalmic non-steroidal anti-inflammatory agents, indtiding but not 

compositions renders $ucb compositions very comfortable limited to tho^c dassifled as aryl- or heteroaryl^ alkanoic 

and tton-irrit&dng. It has also been discovered that these acids such as diclofenac, flurbiprofen, suprofcn, 
vitamin E derivatives greatly enhance the aqueous solubility 50 ketorolac, indometbadn and ketoprofcn; 

of many compounds which arc only sparitigly soluble in steroidal anii-ittdammatoryRgeots, such as fluoromctholone« 

aqueous compositions. dexametbasonc^ prednisolonei tetrahydrocortisol and tri' 

* rrwir^ amcinolone; 

DETAILED DESCRIPTION OF TOE anli-bactcrials and anii-infeciives, such as aminoglycosides 

INVENTION tobramycin); quinolones (e.g., dprofloxadn and 

Vitamin B locopheryl derivatives, are water-soluble, ofloitacin): beta-laclams (c.g^ cephalosporins sudi as 

biologically-active vitamin E analogues. These vitamin E cefamandole); 
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anti-fuDgals, aich as n&tamycin; 
anii-vira]s> sucb a» acyclovir and gaociclpvir; 
anti-c^iat&ci agents aod anii-osddants; 
anti-zaiergics; 

anli-meiabolitcfc such asS-fluoiowrwdl (5-FU) and mcihoir- 
exare; 

immunosuppressants, siicb as gydosporin, FK-506 add 

leilunimidc; 
growih factors suc^h as EOF, FGF, PDGF; and 
prodiUBS of the drag classes listed above, 
Combioatioos of ophthalmic agents mtiy also be used in the 
coinpO$iuons of the pre€fint invenlion. Further, in fonnula- 
tions witbom ophthakuc agprfs. thfi pzescnt invention may 
abo serve to suppkmcnt tears m die prcvcsniioa or treatment 
of dry eye. 

The compositions of the present invention nay addition- 
ally iadude other ophihalmically acsccpUble compoucnts: 
for example, buficrs (e.g., phosplialc, boraie and citrate), 
chelating agcnte (e.g.j EDIA), prescrvaiives, (e.g., bcnza 



4 
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FreparotioQ: 

FonnwlatioaD was prepared as follows, and Formulations 
A-C and B-O were prepared similarly. 

A 10% (w/v) stock sohitioji of vitamin E IPGS was 
prepared a& follows. Approjdinatfily 150 g of vitamin E 
TPGS was melted in a beaker by healing on a boi plate wiih 



Ikoniuin chloride. Polyquad® and Dymed®) and toni^ty 20 ^ homogeneity. About 100 gTams"(g) of the 

agpnls (eg., ^dium chlondc and manmtol). The composi- ^^^^ ^^^^ ^ - - 



tions of iKe present invention may also indiidc viscosity 
modifying agents such as: cell;ilo5ic ethers, such as, hydiox- 
ypropyl methyl cellulose (HPMC), hydroxyediyl cellulose 



molten TPGS was then added into 800 jnilliliiera (mL) of 
near-boiliog double distilled waier. This mixture was stirred 
and allowed to cool to room lemperaniie to ensure complete 
dissolution. SufScient water was then added to the above 



(HEC), ethyl Mrojqrethyl ccllvlosc hy^^'WJpyl » ^mtioo to mskc a ICter of stock6otoiOD. 
cellulose, molhyl cellulose, and earboxymeinyl cemuosc; 
oaiboroers (Carbopol ); polyvinyl alcohol: polyvinyl pyr- 
rolidone; alginalea; caiia^eoans; and gnar. kar&ya. agarose, 
locust bean^ tcagacanth and xantbaa gums. The ooncentra- 
doQ of sucb viscosity modificis will vary berwecn about 0.1 30 
U> aboiit 5 wt but such fonnnlalions will generally have 
a viscosity between abotii 10 and about lOGO oeniipoise. 

The ophthalmic compositions containing TPGS may 
Additionally contain polymers which will undergo soMo-gel 
transitjon upon exposure to pby^lcaJ or chemical stimuli, 
such as changes in pH, ion concentration, and/or tempera- 
lure. 

The ophthalmic ageni.^ contained in the compositions of 
the presBQi invention may optionally bo encapsulated in 
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micropartidfis. These loaded micfoparticlcs can be dis- mo'sm/kg. 



Sodium diclofenac (0.3 g) was added to 90 mL of 10% 
TPGS siock solution- After complete dissolulioo of the 
dicloTeoac, the each of following ingredients were sequcn- 
dally added to the solution with stirring so that each logro- 
dient was completely dissolved before lie noxl ingrcdpim 
was addcdr 15 g of ai^ginine, 9.0 g Of mannitol, 4.5 g of boric 
acid, 3.6 g of irpmethamine and 0,3 g of edeiaie sodium. Tb 
ibe above ^lution was aiddcd 6.0 mL of 0.5% solution of 
benzalkoniiun chloride^ followed by the addition of 15 mL 
of 2% soluiioo of HPMC. An addiiional 150 mL of wal6r 
were added and the pH of the formulation adjusted to 7.4 
with HCl and/Of NaOH. Tb the resulting solution, enough 
water was added to bring the loi^ soludon volume to 300 
mL. The osmolality of the final solution was about 300 



persed in aqueous vehicles cooiainio^ TPGS to improve 
comfort. In addition, water-soluble or waier-insoluble com- 
plexes of the ophthalmic agent can be incorporated in a 
vehicle containing TPGS. Example of water-soluble com- 
plexes include traditional complexes formed berween tlia 
ophthahnic agent and caffeine, cyclodcxtrins, salicylates, 
benzoates. Examples of water insoluble complexes include 
ophthalmic agent - drug resia complexes. 

The fiillowing examples are prefienied to illustrate further 
various aspects of the present invention, but are noi intended ^ 
to limit the scope of the invention in any respect. 



EXAMPLE 1 

The fbllowing formulations arc representative of pre- 55 
ferred compositions c£ the present invcDtion. 



FORMULATION (rt^Jifd. 
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Jht invention has been described by reference m certain 
preferred embodiments; however, it ^ould be understood 
that it may be embodied in other specific fiarms or vaiiatioifii 
^ thereof without departing from its spint or essential char- 
acteristics. The embodiments dcscrit^d above are thcre&re 
considered to be illustraiive in all respects and not 
rcslridive, the scope of the invention being indicated by the 
appended claims rather dian by the foregoing description. 
What is claimed is: 

1. A method for treating or conCroIUng ocular 
inflammation, composing the topical ocular application of 
an ophthalmic oompositlon wherein the ophthalmic compo- 
sition comprises: 

a iheiapeuticaUy effective amount of one or mote oph- 
thalmic agents selected from the group consisting of 
non-steroidal anti-inflammalory agpnts and steroidal 
ami-inflammatory agents; 
an amount of a polyoxyalkylene glycol ester of a vitamin 
E tocophcryl ester of a dicarboxylic add e&ctivc lo 
reduce the discomfort and irritalion associated with 
topical ophthalmic administration of S&id ophthalmic 
a^m; arid 

an oph^halmically acceptable aqueous vehicle, wherein 
ifae aqueous vehicle docs not comptii>e HpoSomes. 

2. The method of claim 1, wherein ophthalmic agent is a 
[he non-steroidal anti-inflammatory agent comprising an 
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aryl- or heifitoaryl-alkanoic acid, or hd ophthalmically 
acceptable salt, cjjter or amide thereof. 

3. The njethod of claim 2, wherein the aon-steroidel 
anti-inflammatory ageni is selected frora the group consist- 
ing of dielofenac and its opbiiialmically art:epTable salts, 
esicrs or amides. . . j 

4. A method jEbr improving com&ft and reaucingitniauon 
in opbthaknie oompositioD5 containing one or mora oph' 
thalmic agents which arc irriiacing to the eve, comprising ihe 
step of adding to the ophthalmic compoation iin amonm of 
a polyoxyalkylenc glycol ester of a vitamin E tocopberyl 
fifiier of a diMibojcylic acid effective to reduce ibe discom- 
fort and irdtatioQ associated with topical opbthaknic adnun- 
istration of said ophthalmic agent* 

5. The meihod of claim 4, wherein ±c polyoxyalkylcat 
glycol ester of a vilwnin E locopheiyl esier of a dicaiboxylic 
acid is selected from one or more polyoxycthylene glycol 
esters of a viiamin £ tocopheryl ester of succinic acids 
wherein ihe polyoxyctbylene glycol moiety of the ester has 
B. tnolecular wci^t in a fang& between about 600 and 3bout 
60C0. 



10 



15 



6. The method of clains 5, wherein the polyoxycihylene 
glycol moiety of the ester has an average molecular weigjit 
of abovt 1000. 

7. The method of claim 4, wherein the concenlratioD of 
polyoxyalky Ifine elyool ester of a vitamin E tocopheryl ester 
of a dicarboxylic acid is Icbk than about 30 percent by 
weight 

8- The composition of claim 7, wherein the concentration 
of polyoxyalkylenc glycol ester of a vitamin E tocopheryl 
C5ler of a dicarboxylic add is between about 0.1 and about 
20 percent by weight. 

9. The composition of claim 8, Txrtiercin the conccniradon 
of polyoxyalkylcne glycol ester of a vitamin B (ocQpfaeryl 
ester of a dicaiboxylic ecid is becwccn about 0.S and sboui 
10 percent by weight- 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 5,886,030 

DATED : March 23, 1999 

INVENTOR(S) : Manlar 

tt is certified that error appears in the above-i'dentifisd patent and that said Leners Patent is hereby 
corrected as shown below: 



Claim 8 should read: ''The method of claim 7 " Instead of 

'The composition of daim 7 " 

Claim 9 should read: The method of claim B ^ instead of 

"The composition of daim 8 



Attest: 



Signed and Sealed tliis 
Twenty-eighth Day of September, 1999 



Q.T0DDDIC)CIN5C»4 

Afttft'u^ Officer AcUh^ Commfm^nfr 0/ Pairnin and Tfadtmorti 
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